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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 
On page 4, line 3, delete "Figure 1(a)", and insert -Figure 1-. 

On page 4, line 18, delete "Figure 1(b)", and insert -Figure 1~. 

On page 6, line 23, delete "300". 

On page 9, line 14, delete "406", and insert -506- 

On page 9, line 16, delete "408", and insert -508- 

On page 9, line 17, delete "408", and insert -508-. 

On page 9, line 22, delete "410", and insert -510- 

One page 9, line 25, delete "spectrometer 402", and insert -metrology tool 502~. 
On page 9, line 31, delete "412", and insert -512- 
On page 10, line 4, delete "406", and insert -506-. 
On page 13, line 5, delete "604", and insert -704- 
Appropriate correction is required. 

Claim Objections 

2. Claims 6 and 25 are objected to because of the following informalities: Claims 6 
and 25 contains limitations for "said retained first parameters". The claims lack 
antecedent basis for "said retained first parameters." Claim 6 could be amended to 
depend from claim 2 to provide support for the limitation. Appropriate correction is 
required. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

4. Claims 1-7, 16-25 and 29-33 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Engelhard et al. (US Patent No. 6,791,679). 

With regard to taking a first optical metrology measurement and determining first 
parameters, as shown in claim 1 , Engelhard et al. teach using optical metrology to 
determine a develop inspect (Dl) and using a correlation to predict a final inspect (Fl) 
(col. 8, line 26- col. 9, line 58, esp. col. 8, lines 237-45 and col. 8, line 64 - col. 9, line 5 
Figure 4). With regard to taking a second optical metrology measurement and 
determining second parameters based on the first parameters and the second 
measurement, as shown in claim 1, Engelhard et al. teach measuring a Fl and using the 
measured Fl and the measured Dl to calculate a correlation if the measured Fl differs 
from the predicted Fl (col. 9, lines 22-29; col. 9, lines 30-47). 

With regard to a first metrology tool making a first measurement after a first step 
in a fabrication process, as shown in claim 20, Engelhard et al. teach measuring Dl after 
a photoresist coating (col. 8, lines 26 - col, 9, line 5; Figure 4, steps 415 - 425). With 
regard to a second metrology tool making a second measurement after a subsequent 
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step in the fabrication process and using the second measurement along with the first 
parameters to determine second parameters, as shown in claim 20, Engelhard et al. 
teach measuring an (Fl) after an etch process and using the Dl along with the Fl to 
calculate a correlation if the measured Fl differs from the predicted Fl (col. 9, lines 22- 
29; col. 9, lines 30-47; Figure 4, steps 465-475). 

With regard to retaining the first parameters in memory for use in determining the 
second parameters, as shown in claim 2, Engelhard et al. teach saving the Dl 
measurement and using the Dl measurement and the predicted Fl to adjust the 
correlation between Dl and Fl (col. 8, lines 45-54; col. 9, lines 30-58). With regard to 
determining critical dimension, as shown in claims 3 and 22, Engelhard et al. teach 
determining critical dimension (col. 3, lines 10-23). With regard to passing the first 
parameters to a tool for executing the subsequent step, as shown in claim 4, Engelhard 
et al. teach using the Dl and the predicted Fl to determine whether to adjust parameters 
in the recipe before continuing with the lithographic process (col. 8, line 55 - col. 9, line 
5). 

With regard to using a feature model to determine the second parameters, as 
shown in claims 5 and 24, Engelhard et al. teach using a correlation to predict the Fl 
and updating the initial correlation (col. 8, line 64 - col. 9, line 5; col. 6, line 48 - col. 8, 
line 25). With regard to fixing at least one parameter in the feature model using the 
retained first parameters, as shown in claims 6 and 25, Engelhard et al. teach updating 
the correlation with the measured Dl (col. 9, lines 30- col, 10, line 3). With regard to 
selecting the feature model after the subsequent step, as shown in claim 7, Engelhard 
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et al. teach using identification data to match to the saved data at the Dl phase before 
updating the correlation (col. 9, lines 48-53). The correlation is the model and by using 
the proper identification, correlation to the proper wafer, location and tool is achieved. 

With regard to using a theoretical model to calculate a predicted optical signal 
characteristic and adjusting the measurement parameters in the model to minimize 
discrepancies between the predicted signal and the measured signal, as shown in 
claims 16 and 30, Engelhard et al. teach using the correlation to predict an Fl and using 
the actual Dl and actual Fl to update the correlation (col, 8, line 64 - col. 9, line 6; col. 9, 
lines 48-57). With regard to using the first parameters to reduce the number of 
measurement parameters adjusted, as shown in claims 17 and 31, Engelhard teach 
using the Dl to predict an Fl and comparing the actual F I to the predicted Fl to verify the 
validity of the correlation (col. 9, lines 48-57). 

With regard to selecting a set of trail values to be used in the theoretical model, 
wherein the values for any measurement parameters corresponding to the first 
parameters are fixed to the values of the corresponding first parameters, as shown in 
claims 18 and 32, Engelhard teach determining an initial correlation and using the Dl to 
adjust the correlation (col. 8, lines 14-25; col. 8, lines 29-37). With regard to an 
automated fitting optimization algorithm to adjust the measurement parameters, as 
shown in claims 19 and 32, Engelhard et al. teach matching the output Fl with the Fl in 
the library using a goodness-of-fit criteria (col. 4, lines 12-47; col. 9, lines 30-47). 

With regard to the first and second metrology tool being one metrology tool, as 
shown in claim 21. Engelhard et al. teach one metrology tool (Fig. 2, Fig. 4). With 
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regard to passing the first parameters to the second metrology tool, as shown in claim 
23, Engelhard et al. teach using the Dl along with the second measurement of the Fl to 
calculate the correlation (col. 8, lines 26 - col. 9, line 58). With regard to measuring 
reflected light, as shown in claim 29, Engelhard et al. teach measuring reflected light 
(Fig. 2). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Engelhard et al. in view of Bruggeman (US Patent No. 6,054,710). 

Engelhard et al. teach all the limitations of claim 1 upon which claim 8 depends. 
Engelhard et al. do not teach performing a three-dimensional characterization of the 
features being examined, as shown in claim 8. Bruggeman teaches determining a 
three-dimensional characterization of the structure under test (col. 6, lines 30-67; col. 8, 
line 66 - col. 9, line 4). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the optical metrology device, as taught by 
Engelhard et al., to include determining three-dimensional characterization, as taught by 
Bruggeman, because then the measurements would have contained more information 
than one or two dimensional measurements (Bruggeman, col. 2, lines 29-51). 
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7. Claims 9-14, 26-28 and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Engelhard in view of Piwonka-Corle et a! (US Patent No. 5,608,526). 

Engelhard et al. teach all the limitations of claim 1 upon which claims 9-14 
depend and claim 20 upon which claims 26-28 and 34 depend. Engelhard et al. do not 
teach a broadband light source or focusing the broadband light source with a focusing 
lens, a focusing mirror or a narrowing aperture, as shown in claims 9, 10 and 26. 
Engelhard et al. do not teach polarizing the light from the broadband light source using 
a polarizing element, as shown in claims 12 and 27. Engelhard et al. do not teach using 
light of multiple wavelengths, as shown in claims 12 and 28. Engelhard et al. do not 
teach taking a measurement using a spectrometer, as shown in claims 13 and 34. 
Engelhard et al. do not teach that the characteristics are reflection intensity, polarization 
state or angular distribution, as shown claim 14. 

Piwonka-Corle et al. teach focusing a broadband light source using a focusing 
mirror (Abstract; col. 7, lines 41-64; Figure 1 , mirror 4). Piwonka-Corle et al. teach 
using a polarizing element between the light source and the sample (col. 7, lines 28-40; 
Figure 1 , polarizer 5). Piwonka-Corle et al. teach using a range of UV wavelengths (col. 
3, lines 10-35). Piwonka-Corle et al. teach using a spectrometer to measure the 
reflected radiation (col. 4, lines 12-23). The spectrometer would measure the intensity. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the optical metrology device, as taught by Engelhard et 
a!., to include focusing a broadband light source with a mirror, as taught by Piwonka- 
Corle et al., because then the instrument would have been sensitive to film variations on 
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silicon substrates (Piwonka-Corle et a!., col. 7, lines 41-64). It would further have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
optical metrology device, as taught by Engelhard et al., to include a polarizing element, 
as taught by Piwonka-Corle et al., because then the polarization state would have been 
known (Piwonka-Corle et al., col. 1 , lines 21-40). It would further have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the optical 
metrology device, as taught by Engelhard et al., to include using a range of 
wavelengths, as taught by Piwonka-Corle et al., because then the changes in light of 
different wavelengths would have been available for measurements. It would further 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the optical metrology device, as taught by Engelhard et al., to include a 
spectrometer for measuring the intensity of the reflected light, as taught by Piwonka- 
Corle et al., because then photodiodes would have been sensitive to light of different 
wavelengths (Piwonka-Corle et al., col. 4, lines 12-23). 
8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Engelhard et al. in view of Krishnan et al. (US Patent No. 6,710,890). 

Engelhard et al. teach all the limitations of claim 1 upon which claim 15 depends. 
Engelhard et al. do not teach feeding the first parameters to a second tool where first 
and second metrology measurements are taken using respective first and second 
metrology tools, as shown in claim 15. Krishnan et al. teach a first optical sensor and a 
second optical sensor and calibrating the second sensor based on the first sensor and 
using both sensors to measure substrate thickness (col. 3, line 60 - col. 4, line 19). It 
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would have been obvious to one of ordinary skill in the art at the time the Invention was 
made to modify the optical metrology device, as taught by Engelhard et a!., to include a 
first and a second sensor, as taught by Krishman et al., because then a subsequent 
semiconductor device could be measured in the first measurement tool while the first 
semiconductor device is being measured in the second measurement tool. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manuel L. Barbee whose telephone number is 571-272- 
2212. The examiner can normally be reached on Monday-Friday from 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc S. Hoff can be reached on 571-272-2216. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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